Hox gene evolution: multiple mechanisms contributing to evolutionary novelties.
Hox genes, which are important for determining regional identity in organisms as diverse as flies and humans, are typically considered to be under strong evolutionary constraints because large changes in body plan are usually detrimental to survival. Despite this, there is great body plan diversity in nature, and many of the mechanisms underlying this diversity have been attributed to changes in Hox genes. Over the past year, several studies have examined how Hox genes play a role in evolution of body plans and novelties. Here, we examine four distinct evolutionary mechanisms implicated in Hox gene evolution, which include changes in (1) Hox gene expression, (2) downstream Hox target gene regulation without change in Hox expression, (3) protein-coding sequence, and (4) posttranscriptional regulation of Hox gene function. We discuss how these types of changes in Hox genes--once thought to be evolutionarily static--underlie morphological diversification. We review recent studies that highlight each of these mechanisms and discuss their roles in the evolution of morphology and novelties.